Thompson et at. BMC Proceedings 2013, 7(Suppl 6):P22 
http://www.biomedcentral.eom/1 753-6561 /7/S6/P22 



Proceedings 



POSTER PRESENTATION Open Access 



Developing a production process for influenza 
VLPs: a comparison between HEK 293SF and Sf9 
production platforms 

Christine M Thompson 1,2 , Emma Petiot 1 , Marc G Aucoin 3 , Olivier Henry 2 , Amine A Kamen 1,2 * 

From 23rd European Society for Animal Cell Technology (ESACT) Meeting: Better Cells for Better Health 
Lille, France. 23-26 June 2013 



Background 

Influenza virus-like particle (VLP) vaccines are one of 
the most promising approaches to respond to the con- 
stant threat of the emergence of pandemic strains, as 
they possess the potential for higher production capabil- 
ities compared to traditional vaccines made in egg-based 
technology. VLPs are particles produced in cell culture 
utilizing recombinant protein technology composed of 
viral antigens that are able to elicit an immune response 
but lack viral genetic material. Thus far, influenza VLPs 
have been produced in mammalian, insect and plant 
based platforms [1], with production in insect cells 
being the most explored. Baculovirus with mammalian 
promoters (Bacmam) have been shown to efficiently 
transduce mammalian cells and further express genes 
but are unable to replicate, efficiently repressing baculo- 
virus (BV) production that leads to contamination 
downstream [2]. Influenza VLP production was per- 
formed in HEK 293SF cells using the Bacmam gene 
delivery system. The proposed system was assessed for 
its ability to produce influenza VLPs composed of 
Hemagglutinin (HA), Neuraminidase (NA) and Matrix 
Protein (Ml) and compared to VLPs produced in Sf9 
cells through the lens of bioprocessing. 

Materials and methods 

VLPs from both systems were characterized using cur- 
rently available influenza quantification techniques such 
as Single Radial Immunodiffusion (SRID) assay, Hemag- 
glutination (HA) assay, Negative Staining Electron 
Microscopy (NSEM) and western blot. 
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Results 

It was found that VLPs from the HEK 293SF system 
were present in the culture supernatant in a heteroge- 
neous mixture in terms of particle shape and size. Parti- 
cles were spherical and also pleomorphic in shape and 
ranged from sizes of 100-400 nm. Sucrose cushion con- 
centrated samples contained broken particles and a lot 
of debris. Additionally, it was found that VLPs were 
associated with the cell pellet after harvest in relatively 
the same amount as released into the supernatant in the 
form of unreleased VLPs from NSEM and HA assay 
analysis. This is possibly due to the sticky nature of the 
HA protein or from cell clumping during production 
that worked to trap the VLPs, preventing release into 
the supernatant. Sf9 cells produced more uniformly 
shaped VLPs that were spherical in shape, around 100 
nm in size and were found to be mainly in the superna- 
tant, not associated with the cell pellet. Sucrose cushion 
concentrated VLPs contained noticeably less debris than 
VLPs produced from HEK 293SF cells. It was found 
that VLP production in Sf9 cells produced 1.5 logs more 
VLPs than in HEK 293SF cells and had 30 x higher HA 
activity. However, Sf9 VLP samples contained 20x more 
baculovirus than VLPs, which can contribute to HA 
activity in both the HA and SRID assays which has to 
be acknowledged during process development stages. 
This is the first time to our knowledge that specific pro- 
duction values for influenza VLPs in terms of total par- 
ticles/ml have been reported. 

Conclusions 

From this study, the insect-cell baculovirus system pro- 
duced a more homogeneous population of VLPs com- 
pared to its counterpart in HEK 293SF cells. However, this 
study also highlights the major problem of baculovirus 



o 



© 201 3 Thompson et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative 
DiftlUlml C 'an-hr-al Commons Attribution License (http://creativecommons.Org/licenses/by/2.0), which permits unrestricted use, distribution, and 
DlwlYKsU \_fcri llldl reproduction in any medium, provided the original work is properly cited. The Creative Commons Public Domain Dedication waiver 

(http://creativecommons.Org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated. 



Thompson et al. BMC Proceedings 2013, 7(Suppl 6):P22 
http://www.biomedcentral.eom/1 753-6561 /7/S6/P22 



Page 2 of 2 



contamination in the Sf9 system, which requires removal 
for final vaccine formulations and to help ease the optimi- 
zation of process production conditions. 
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